We show that the semi-leptonic decay B + → π + π − + ν can be used as a source of information for two-pion distribution amplitudes. The connection between these amplitudes and the B-meson decay width is achieved by the light cone sum rule method. We show the relevant distribution amplitudes and give the formula for the decay width.
Introduction
Recently, two-pion distribution amplitudes (2πDAs) have received considerable interest [1, 2] because of their relation to skewed parton distributions [3] . From an experimental point of view the 2πDAs have been mostly discussed for the reaction γγ * → ππ [4] [5] [6] [7] , where the factorization has been proven in [8, 9] , and also in hard exclusive electroproduction [10, 11] . Here, we want to add another type of reaction which could provide valuable insight in the dynamics of the formation of two pions, namely semileptonic B-decays.
The reaction B → ππ ν is an alternative source of information about the 2πDAs as compared to γγ * → ππ because new structures arise due to the fact that the semileptonic weak decay induces an axial vector current in addition to the vector current and the fact that the Bmeson is a pseudoscalar particle.
The method used here to connect the 2πDAs with the B-meson decay width is the method of light cone sum rules (LCSR), where the decay amplitude B → ππ ν is related to the light cone OPE of the corresponding correlation function. Factorization into the 2πDAs and the hard amplitude here is guaranteed by the large virtuality of the off-shell currents. The light cone sum rule method applied here is essentially the same as used in B → π ν [12, 13] and B → ρ ν [14] , with the only distinction that the 2πDAs enter. The advance of B-factories may yield a lot of new experimental data on the decay B → ππ ν, where explicit models for the various 2πDAs entering in this process may be tested and could yield a deepening understanding of the non-perturbative multi-particle dynamics which lies behind these generalized distribution amplitudes.
The method 2.1 Kinematics
We consider the process B + → π + π − + ν . The kinematics of the process is given by B(q) → (p e ) + ν(q − p e ) + π + (k 1 ) + π − (k 2 ) and there exist two light-like vectors n + and n − with n + n − = 1/2 such that
in the rest frame of the B-meson. We can now make a division into "good" (+) and "bad" (-) components, where the "bad" components can be neglected requiring m B q − > 0 and m 2 B P 2 = (k 1 + k 2 ) 2 = W 2 . This requirement is necessary to ensure the factorization in the approach of the LCSR technique at the stage where the virtual amplitude is factorized in a hard scattering part and the 2πDAs. The factorization follows in complete analogy with the γγ * case. Under these circumstances P 2 /m B 2 , using m B = m B − q − can be considered as a small expansion parameter and we can decompose:
usingζ = 1 − ζ. In this way we have set up a similar light cone decomposition as in the case γγ * → ππ.
For the light cone sum rule technique to apply we need to consider a situation where the B-meson is off shell. One can achieve this in the frame-work of the kinematics discussed so far by simply changing
The two light-like vectors n + and n − are still the same as in (1). 
The correlator and the distribution amplitudes
For the application of the LCSR approach one considers a correlation function of a pseudoscalar and a weak current with a quark content that corresponds to the one of a B ± -meson:
In this correlation function the B-meson is interpolated by a current J B with four-momentum q, which is off shell. J weak µ is the weak b → u transition current. The diagrammatic representation of T µ is shown in Fig. 1 . Depending on their angular momentum the two pions in the final state can have odd or even parity. With the definition
we can parameterize the structures that will occur in our correlation function to leading-twist accuracy:
twist − 2 :
twist − 3 :
using R µ = k 2µ − k 1µ . In particular, we find P · R = 0 and R 2 = 4m 2 π − W 2 . We only need one of the two Lorentz structures iσ µν γ 5 and σ µν , as they are related to each other by σ µν = i 2 µναβ σ αβ γ 5 .
With this decomposition we obtain for the correlation function (4) 
